Bismuth was evaporated in vacuo ( -10 -2 mm Hg) from a nichrome filament onto glass substrates placed about a few cm away. The evaporation was carried out in a glass tube (-5 cm. dia.) fitted with a rubber stopper through which the filament terminals were introduced and heating was done by a low voltage a. c. supply. The tube was continuously evacuated from the other side by means of a rotary oil pump. The pressure inside the system was measured by a suitable vacuum gauge.
Bismuth forms two well-known oxides Bi203 and
Bi205, but the trioxide exists in polymorphic forms whilst the structure of the pentoxide is not known.
The existence of the suboxide (BiO) has occasionally been reported *> 2 but its structure has not yet been established. During the oxidation of bismuth films condensed from vapour phase we have, however, observed two new oxides and the results are reported below.
Experimental
Bismuth was evaporated in vacuo ( -10 -2 mm Hg) from a nichrome filament onto glass substrates placed about a few cm away. The evaporation was carried out in a glass tube (-5 cm. dia.) fitted with a rubber stopper through which the filament terminals were introduced and heating was done by a low voltage a. c. supply. The tube was continuously evacuated from the other side by means of a rotary oil pump. The pressure inside the system was measured by a suitable vacuum gauge.
The deposits were then oxidised either in partial vacuo or in air at about 250 -300 °C and also by passing over a bunsen flame. In the latter case, however, the deposits melted during oxidation. Both the deposits and the oxide coatings were separately examined before and after oxidation in a Finch type of electron diffraction camera with accelarating voltage of 50 -65 kV. 
Results
Bismuth generally developed a shining black appearance on condensation onto glass substrate. The diffraction patterns ( where 0 is the angle between the two sets of planes kx it and h2 k2 i2 l2 of the crystal and (iii) the theoretical pattern drawn by the method of Wilman 3 .
These deposits, on oxidation in air or in low vacuo, changed in colour from black to greenishyellow. The pattern ( Bismuth deposits, on oxidation in the bunsen flame, developed a partly green and partly yellowish green colour. The patterns (Fig. 3) show spots as well as rings, but they do not seem to correspond to each other. The spots patterns, on closer examination, appear to be due to two types of single crystal films. The strong network of spots consists of Since the correlation between the intensity data of electron diffraction pattern and the crystal structure is only approximate unless special precaution is taken in respect of the beam spread and effective thickness of the specimen along the beam direction and also since reflection intensity is often modified as a result of dynamical scattering, it was not possible to determine the position of atoms in the present experimental set up.
The formation of oxide (II) was not reported before. It is, however, difficult to assign the coordinate of the constituents of the crystals even tentatively except that the crystal had a f. c. c. structure, because the intensity of spots is not necessarily directly related to the structure factor 12 .
It will be interesting to know why oxide (II) developed single crystal structure whilst the oxide (I) did not during their simultaneous formation. The reasons seem to be that the former has a lower m. p.
than the latter and hence during melting and subsequent cooling of the metal, the oxide (II) developed an ordered structure along with the metal underneath whilst the oxide (I) remaining polycrystalline.
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